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1. Introduction
China has been transforming. Since the late 1970s, China’s
economy has increased many fold, the proportion of Chinese
living in urban areas has more than doubled, life expectancy has
increased by 10 years1 and the country has transitioned from the
“bicycle kingdom” to the world’s largest “auto market”.2 As a
result, China is now challenged by the “side effects” of eco-
nomic development at a much larger scale and a faster pace than
any other country in history. These problems include, but are
not limited to, population aging, rising non-communicable
disease (NCDs), and environmental pollution.
Currently, people aged over 60 years account for more than
15% of the population and the percentage is expected to grow
due to improvements in life expectancy and reductions in birth
rates.3 Major NCDs, such as cardiovascular disease, cancer,
chronic obstructive pulmonary disease, and diabetes, bear the
largest disease burden in China4 and NCDs account for 87% of
total deaths overall.5
Central to the dual problems of population aging and rising
NCDs are lifestyle behaviors, such as physical activity (PA).
The evidence suggests a marked decrease in PA, particularly in
the domains of occupational and domestic activities.6 Unfortu-
nately, PA research is still in an early stage in China. Globally,
China accounts for around 20% of the pandemic of physical
inactivity, but contributes to less than 3% of the research
outputs on PA.7 There is little research examining population
trends in PA across different age groups, the associations
between PA and health outcomes, the correlates and determi-
nants of PA and the efficacy, effectiveness, and cost-
effectiveness of interventions for promoting PA.
To reverse the trend of the epidemic of physical inactivity, it
is critical to step up research to build evidence base in China.
Special issues on PA, such as the current one in the Journal of
Sport and Health Science, are critical in catalyzing the process.
In this commentary, we discuss the areas of challenges and
improvements in PA and public health in China and provide
suggestions for future research and practice.
2. Areas of improvements and suggestions for future
research
2.1. PA across domains and the intensity continuum
In the past 2 decades, the field of PA and health has evolved
from a central focus on sports and exercise to more recently
recognizing the benefits of PA from different domains, of dif-
ferent levels of intensity, and in long or short bouts. This para-
digm change has led to growing global research on active travel,
incidental (daily lifestyle) PA, and prolonged sedentary behav-
ior (sitting time). Currently, most research on PA in China has
focused on leisure-time physical activity (LTPA). Given that
LTPA is uncommon in China and only represents a small pro-
portion of total PA,8 it is important to better understand other
domains, such as transport-related activity, where potential
opportunities of promoting population-level PA exist.
Another major breakthrough in the understanding of PA and
health is the increasing evidence on the health effects of light-
intensity PA9,10 and sedentary behavior,11 which are particularly
relevant to seniors due to the overall lower PA levels and physi-
cal function. Some proposed that PA should be considered as a
continuum where various intensities offer unique health ben-
efits. To date, most studies on PA in China focused on
moderate-to-vigorous intensity PA, which accounts for only a
small fraction of the total daily energy expenditure. More
research on light-intensity PA and sedentary behavior across
different domains and demographic subgroups could shed light
on the overall patterns and distributions of PA in China, and its
relationship to obesity.12
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2.2. PA in a broader context of prevention
PA is not just about energy expenditure and obesity preven-
tion. More research in China should explore the comprehensive
outcomes of PA with a particular focus on the areas where
evidence is still accumulating, such as mental health13 and
cognitive function.14 Furthermore, beyond disease prevention,
PA could promote positive mood, well-being, quality of life,
and have positive social and environmental implications.
It is important to note that the benefits of PA not only apply
to primary prevention, but also lie in secondary prevention/
disease management. For example, PA is an important compo-
nent of diabetes management15 and cardiac rehabilitation.16
Despite the high prevalence of diabetes and rising cardiovascu-
lar disease, lifestyle-based secondary prevention is still an
under-developed area in China. This is an adjunct to clinical
therapy, and the co-benefits of PA in people with established
chronic disease could save substantial healthcare costs.17
2.3. Interdisciplinary and cross-sectoral collaboration
Redefining PA is essential to making a population-wide dif-
ference. It is not only relevant to sports scientists, but also to a
range of health professionals, gerontologists, social scientists,
urban planners, psychologists, educators, transportation engi-
neers’ and others. Promoting PA requires interdisciplinary and
cross-sectoral collaboration that makes active choices the
accessible, cheap, and easy choices. Currently, this collabora-
tive approach to PA is rarely reflected in research in China. In
fact, this is a larger issue that is commonly documented in
health behavior research in China.18
The current research gaps in China present great opportuni-
ties for exploring the frontiers of PA and public health using
collaborative approaches. For example, the relationship
between aspects of urban environments, transportation systems
and PA has not been well explored; there is a dearth of research
on community-based interventions to promote PA among
seniors; PA-related myths and misunderstandings are widely
held (e.g., vigorous PA is sometimes considered harmful to
health), particularly among seniors, but are seldom documented
by research, health professionals have rarely been utilized as the
“agent of change” for PA promotion; and economic evaluations
have not been widely applied to PA interventions. Meanwhile,
many unique types of PA and their cultural perspectives should
be explored to encourage participation in culturally appropriate
and socially reinforcing activities. For example, dancing at
public places has grown “organically” throughout the country
as one of the most popular forms of exercise among senior
women in urban areas.
2.4. Opportunistic evaluation of policies, programs, and
environmental changes
China is changing at a rapid pace. Change presents oppor-
tunities for evaluation. Many programs implemented at a local
or national level may have implications for PA and overall
lifestyle behaviors in China, such as “Healthy Lifestyle Action
for All”, co-sponsored by the Disease Prevention and Control
Bureau of the Ministry of Health of China, the National Patri-
otic Public Health Office, and the Chinese Center for Disease
Control and Prevention. Other changes to the built, social, and
policy environments may indirectly affect PA, such as restric-
tions on car ownership, development of new neighborhoods,
and construction of public recreational spaces. It is important to
opportunistically capture these ever-present changes and evalu-
ate their impacts on PA and health, using pragmatic yet robust
methodologies. This does not imply the need for randomized
trials, which, in reality, are less feasible at the community level.
Instead, innovative PA programs in schools, districts, or com-
munity centers can be compared with their counterparts that
have not yet implemented these programs, to assess the effec-
tiveness of these programs in the real world. If demonstrated to
be effective, China has excellent capacity to scale up specific
interventions and deliver them across many communities. This
provides research opportunities to assess the implementation
and reach of these “scaled up” programs.19
3. Conclusion
Economic development has brought prosperity to China, but
has also created problems. To counter rising NCDs, it is impor-
tant to promote a healthy and physically active lifestyle. The
field of PA and public health is growing in China, but is still
disproportionate to the size of the epidemic of physical inac-
tivity. Gaps and limitations exist but also present opportunities
for future research and practice. The current special issue on
PA, aging, and health in China is a promising step toward more
comprehensive, cross-disciplinary, and culturally relevant
research in China. Through this special issue, we urgently advo-
cate for stepping up research on PA in China. In this commen-
tary, we provided specific suggestions as a potential “roadmap”
for this endeavor.
Acknowledgment
Ding Ding is funded by an Australian National Health and
Medical Research Council Early Career Fellowship
(#1072223).
Authors’ contributions
DD and AEB conceptualized this paper; DD drafted the first
version of this paper; and FH and AEB provided critical feed-
back. All authors have read and approved the final version of
this paper, and agree with the order of presentation of the
authors.
Competing interests
None of the authors declare competing financial interests.
References
1. The World Bank. China. Available at: http://data.worldbank.org/country/
china; 2016 [accessed 15.04.2016].
2. The Guardian. China overtakes US as world’s biggest car market. Available
at: http://www.theguardian.com/business/2010/jan/08/china-us-car-sales
-overtakes; 2010 [accessed 19.04.2016].
3. National Bureau of Statistics of China. Statistical communique on China’s
2014 national economic and social development. Available at: http://
256 D. Ding et al.
www.stats.gov.cn/enGliSH/PressRelease/201502/t20150228_687439.html;
2015 [accessed 20.04.2016].
4. Yang G, Wang Y, Zeng Y, Gao GF, Liang X, Zhou M, et al. Rapid health
transition in China, 1990–2010: findings from the Global Burden of
Disease Study 2010. Lancet 2013;381:1987–2015.
5. The World Bank. Cause of death, by non-communicable diseases (% of
total). Available at: http://data.worldbank.org/indicator/SH.DTH.NCOM
.ZS?order=wbapi_data_value_2012+wbapi_data_value+wbapi_data_value
-first&sort=asc; 2016 [accessed 20.04.2016].
6. Ng SW, Howard AG, Wang HJ, Su C, Zhang B. The physical activity
transition among adults in China: 1991–2011. Obes Rev 2014;15(Suppl. 1):
S27–36.
7. Global Observatory of Physical Activity. Physical activity country card:
China. Available at: http://www.globalphysicalactivityobservatory.com/
card/?country=CN; 2015 [accessed 01.05.2016].
8. Muntner P, Gu D, Wildman RP, Chen J, Qan W, Whelton PK, et al.
Prevalence of physical activity among Chinese adults: results from the
International Collaborative Study of Cardiovascular Disease in Asia. Am J
Public Health 2005;95:1631–6.
9. van der Ploeg HP, Chey T, Ding D, Chau JY, Stamatakis E, Bauman AE.
Standing time and all-cause mortality in a large cohort of Australian adults.
Prev Med 2014;69:187–91.
10. Loprinzi PD. Light-intensity physical activity and all-cause mortality.
Am J Health Promot 2016; doi:10.4278/ajhp.150515-ARB-882 [Epub
ahead of print].
11. Biswas A, Oh PI, Faulkner GE, Bajaj RR, Silver MA, Mitchell MS, et al.
Sedentary time and its association with risk for disease incidence,
mortality, and hospitalization in adults: a systematic review and
meta-analysis. Ann Intern Med 2015;162:123–32.
12. Bauman A, Allman-Farinelli M, Huxley R, James WP. Leisure-time
physical activity alone may not be a sufficient public health approach
to prevent obesity—a focus on China. Obes Rev 2008;9(Suppl. 1):S119–
26.
13. Mammen G, Faulkner G. Physical activity and the prevention of
depression: a systematic review of prospective studies. Am J Prev Med
2013;45:649–57.
14. Blondell SJ, Hammersley-Mather R, Veerman JL. Does physical activity
prevent cognitive decline and dementia?: a systematic review and
meta-analysis of longitudinal studies. BMC Public Health 2014;14:510.
doi:10.1186/1471-2458-14-510
15. Gebel K, van der Ploeg HP, Fiatarone Singh M, Adrian B. The
role of physical activity in the prevention and treatment of diabetes.
In: Baur LA, Twigg SM, Magnusson RS, editors. A modern
epidemic—expert perspectives on obesity and diabetes. Sydney: Sydney
University Press; 2012.p.275–99.
16. Anderson L, Thompson DR, Oldridge N, Zwisler AD, Rees K, Martin N,
et al. Exercise-based cardiac rehabilitation for coronary heart disease.
Cochrane Database Syst Rev 2016;5:CD001800. doi:10.1002/14651858
.CD001800.pub3
17. Honeycutt AA, Segel JE, Hoerger TJ, Finkelstein EA. Comparing
cost-of-illness estimates from alternative approaches: an application to
diabetes. Health Serv Res 2009;44:303–20.
18. Ding D, Zhong X, Lau JT, Oldenburg B. Behavioral medicine and
prevention of non-communicable diseases in China: current challenges and
future directions. Int J Behav Med 2014;21:584–9.
19. Milat AJ, King L, Bauman AE, Redman S. The concept of scalability:
increasing the scale and potential adoption of health promotion
interventions into policy and practice. Health Promot Int 2013;28:285–98.
257Advancing physical activity research in China
